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1: $1\mathrm{d}$ model
$t$ $x$
$n_{+}(x, t),$ $n_{-}(x, t)_{\text{ }}$ rJ $j_{+}(x, t),$ $j_{-}(x, t)$ $\rho(x, t)\equiv\frac{1}{2}\{n_{+}(x, t)+$
$n_{-}(x, t)\}$ $W(x, t) \equiv\frac{1}{2}\{n_{+}(x, t)-n_{-}(x, t)\}$
g n
$\frac{\partial n_{+}}{\partial t}+\frac{\partial j_{+}}{\partial x}=\gamma_{0}(g_{+}\rho-n_{+})$ , $\frac{\partial n_{-}}{\partial t}+\frac{\partial j_{-}}{\partial x}=\gamma_{0}(g_{-}\rho-n_{-})$ (1)
$n_{\pm}=g\pm\rho$




$g_{+}(W)=g_{-}(-W)=g_{1}(aW)$ , $g_{1}(z)\equiv 1+(1-bz^{2})z$ (3)
$a$ $z$ 2
$b$
1 $(1),(2),(3)$ $\rho$ $W$
$t,$ $x$ , n $v=1$ ,
$D=1,$ $a=1$









2: 0) V $\mathrm{a}$
$\Rightarrow\dagger\Rightarrow \mathfrak{g}$ 3 -\rho $=1.1$




2 t $(x, y)$ $\theta$
$n(\theta, x, y, t)$ $\rho(x, y, t)$
159
3: $\overline{\rho}=1.1$ 0\Re $ay$ space-time 4: $\overline{\rho}=2.2$ space-time
plots ( \rho k W) 3 plots ( $h\}^{\backslash }p\text{ }$ ’ W)
$W(x, y, t)$





$\frac{\partial n}{\partial t}+\nabla\cdot j=\gamma_{0}(g_{2}\rho-n)$ (6)
2 $\theta$ $j(x, y, t)$
(2)
$j=v(1- \frac{1}{\gamma_{\mathrm{c}}}v\cdot\nabla)n$ , $v\equiv v(\cos\theta, \sin\theta)$ (7)
$(g2)=1$
1 $W$ $\theta$ 5:
$2\mathrm{d}$ model
$g_{2}=1$ $g(0)=1$
$g(Z)$ $g_{2}\equiv g(aWe^{-i\theta)}.)$ 1 $Z$ 1
$a$ $a$
$t,$ $x,$ $n$ $v=1,$ $\gamma_{c}=1,$ $a=e^{:\phi}$ $(6),(7)$























$b=1$ 7 \phi =0 8 $\phi=0.02$
-\rho =1.2 $\overline{\rho}=5.0$ $\rho$
$W$ $W$ 8






























$\frac{\partial\rho_{0}}{\partial t}=\frac{1}{2}\triangle\rho_{0}-Re(\partial W_{0})+\frac{1}{2}cIm(\partial^{2}W_{0}^{2})$ (13)






$\frac{\partial\tilde{\rho}_{0}}{\partial t}=\frac{1}{2}\triangle\tilde{\rho}_{0}-Re(\partial e^{\mathrm{i}\overline{\theta}})+\frac{c}{2\sqrt{b}}Im(\partial^{2}e^{2i\overline{\theta}})$ (15)
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